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Summary of Midrapidity STAR Components

Barrel Electromagnetic Calorimeter (BEMC)

Endcap Electromagnetic Calorimeter (EEMC)
-Determines particle transverse
energy

-Reconstruction of “jets” at
mid-rapidity (—1<n <?2) "

Nucl. Instrum. Meth. A 499 (2003) 725-739
Nucl. Instrum. Meth. A 499 (2003) 740-750

Time Projection Chamber
(TPC)

-Particle track ionizes Ar/CH4 gas

Beam Beam
Counter (BBC)

-HV induces ion drift to collection “pad”

-Pad location & drift time determine relative polarization
particle trajectory = momentum — PID  |uminosities:

Nucl. Instrum. Meth. A 499 (2003) 659-678 minimum bias trigger
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Review of Abstract

Valence quark transverse spin distributions (du(x,Q2) and 8d(x,Q?2)) in

the proton are not well-constrained by experimental data due to the lim-

ited amount of transverse data available to separate Collins and Sivers ef-
fects. Data from the expanded Forward Pion Detector (FPD++) and the
Forward Meson Spectrometer (FMS) at high pseudorapidity (2.0 < Inl < 4.0),
in the Solenoidal Tracker at RHIC (STAR), enable reconstruction of

“jet-like events” and T mesons in polarized pTp — jet(TP) + X reactions.

Measurement of the azimuthal distribution of T® mesons in left-right scattering
asymmetries allows separation of the Collins contribution from the

analyzing power An. Extension of this concept to midrapidity (Inl < 1.0)
jets in STAR allows measurement of the Collins effect for 1, as well.
Progress toward the extraction of these azimuthally asymmetric distribu-
tions with respect to the jet momentum axis for (x)~0.2 will be shown.
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Valence quark transverse spin distributions (du(x,Q2) and 8d(x,Q?)) in

the proton are not well-constrained by experimental data due to the lim-

ited amount of transverse data available to separate Collins and Sivers ef-
fects. Data from the expanded Forward Pion Detector (FPD++) and the
Forward Meson Spectrometer (FMS) at high pseudorapidity (2.0 < Inl < 4.0),
in the Solenoidal Tracker at RHIC (STAR), enable reconstruction of

“jet-like events” and T® mesons in polarized ptp — jet(T) + X reactions.

Measurement of the azimuthal distribution of T® mesons in left-right scattering
asymmetries allows separation of the Collins contribution from the

analyzing power An. Extension of this concept to midrapidity (Inl < 1.0)
jets in STAR allows measurement of the Collins effect for 1, as well.
Progress toward the extraction of these azimuthally asymmetric distribu-
tions with respect to the jet momentum axis for (x)~0.2 will be shown.
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Review of Abstract

Valence quark transverse spin distributions (du(x,Q2) and 8d(x,Q?)) in

the proton are not well-constrained by experimental data due to the lim-

ited amount of transverse data available to separate Collins and Sivers ef-
fects. Data from the expanded Forward Pion Detector (FPD++) and the
Forward Meson Spectrometer (FMS) at high pseudorapidity (2.0 < Inl < 4.0),
in the Solenoidal Tracker at RHIC (STAR), enable reconstruction of

“jet-like events” and T mesons in polarized pTp — jet(TP) + X reactions.

Measurement of the azimuthal distribution of T mesons in left-right scattering
asymmetries allows separation of the Collins contribution from the

analyzing power An. Extension of this concept to midrapidity (Inl < 1.0)
jets in STAR allows measurement of the Collins effect for 1, as well.
Progress toward the extraction of these azimuthally asymmetric distribu-
tions with respect to the jet momentum axis for (x)~0.2 will be shown.
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Valence quark transverse spin distributions (du(x,Q2) and 8d(x,Q?)) in

the proton are not well-constrained by experimental data due to the lim-

ited amount of transverse data available to separate Collins and Sivers ef-
fects. Data from the expanded Forward Pion Detector (FPD++) and the
Forward Meson Spectrometer (FMS) at high pseudorapidity (2.0 < Inl < 4.0),
in the Solenoidal Tracker at RHIC (STAR), enable reconstruction of

“jet-like events” and T mesons in polarized pTp — jet(TP) + X reactions.

Measurement of the azimuthal distribution of T® mesons in left-right scattering
asymmetries allows separation of the Collins contribution from the

analyzing power An. Extension of this concept to midrapidity (Inl < 1.0)
jets in STAR allows measurement of the Collins effect for 1, as well.
Progress toward the extraction of these azimuthally asymmetric distribu-
tions with respect to the jet momentum axis for (x)~0.2 will be shown.
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EXTRA SLIDES:
Demonstration of
Asymmetry at different
angles in the lab frame



Hadron
S /Jet

/ NLS
coordinate
o space
JET d>s=0 9
A Jet Axis . z
: N Beam axis
: Beam Line +N
I A
[

sin(Pr—Ps)= cosPs sind®y,

dss
dominates

1
!
1
1
!
1
1
1
I
\

View looking down jet axis from vertex

= positive values of radial
direction of 1T fragmentation

----- = negative values of radial
direction of 11 fragmentation



L
Hadron
S /Jet

/ NLS
coordinate
space

0
Z
A .
: N Beam axis
: Jet Axis Beam Line +N
! A
: :
ET ds=+90° :
© o SPIN .. r
Ss o sin(Pi—Ps) = —sinQs'cosPr,
~ ~ ~ o s, - ‘..'N . < dNN
’ . .
- / - dominates

| S ~ I ”u.‘\
I S ~ (....' .................................................................... >
| N) +S ." E S
| \ E2
I \ R/
1 . R
! M

v

N

View looking down jet axis from vertex

= positive values of radial
direction of 1T fragmentation

----- = negative values of radial
direction of 11 fragmentation



L
Hadron
S /Jet

/ NLS
coordinate
5 space
z
T N Beam axis
I .
Beam Line
JET Gs=+45" +4N
! siin(d)h—(bs)= cos®s sin®r—sin®s cosPy,
< _ SPIN . >

1
!
1
1
!
1
1
1
I

\

View looking down jet axis from vertex

= positive values of radial
direction of 1T fragmentation

= = = = * = negative values of radial
direction of 11 fragmentation



L
Hadron
S /Jet

/ NLS
coordinate
A space
Y
A .
: N Beam axis
| .
Beam Line
JET Gs=+45" +4N
! siin(CDh—(Ds)= cos®s sin®r—sin®s cosPy,
-« . SPIN v : P
R dnn and dss
i components
R VO e present
~ ~ o~ - .

: ~ <~ +S €rorennnnnnns 7: ..................... R > _S
- A
1 | \ - ,J
I ' < o
| \ \ o l . 2
1 \ -: -
U Eos o2 4

v

-N

View looking down jet axis from vertex

= positive values of radial
direction of 1T fragmentation

----- = negative values of radial
direction of 11 fragmentation



JET ®s=0°

JET ds=—45°

AXIS OF

MAXIMAL

WEIGHT
OF sin(®h—Ds)

.y JET s=45" gl

.
.
.
.
.
.
.
.
.
J

SPIN

JET &s=90° JET ®s=—90°

a®
a®
“““
"
a®

JET ds=135° JET ds=—135"

JET &s=+180°
View down proton beam line (polarized protons moving into page)



STAR simulation at Vs = 200 GeV (Colored dotted lines are inclusive yields

BJP 127221 for comparison)
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(MonteCarlo) Particle jrin 2 Detector jr bins
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(MonteCarlo) Particle jrin 2 Detector jr bins
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